Subcellular Parkinson's Disease-Specific Alpha-Synuclein Species Show Altered Behavior in Neurodegeneration.
Parkinson's disease and other synucleinopathies are characterized by the presence of intra-neuronal protein aggregates enriched in the presynaptic protein α-synuclein. α-synuclein is considered an intrinsically disordered 14 kDa monomer, and although poorly understood, its transition to higher-order multimeric species may play central roles in healthy neurons and during Parkinson's disease pathogenesis. In this study, we demonstrate that α-synuclein exists as defined, subcellular-specific species that change characteristics in response to oxidative stress in neuroblastoma cells and in response to Parkinson's disease pathogenesis in human cerebellum and frontal cortex. We further show that the phosphorylation patterns of different α-synuclein species are subcellular specific and dependent on the oxidative environment. Using high-performance liquid chromatography and mass spectrometry, we identify a Parkinson's disease enriched, cytosolic ~36-kDa α-synuclein species which can be recapitulated in Parkinson's disease model neuroblastoma cells. The characterization of subcellular-specific α-synuclein features in neurodegeneration will allow for the identification of neurotoxic α-synuclein species, which represent prime targets to reduce α-synuclein pathogenicity.